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ILLUSTRATIONS 

Figure  1  Photograph  of  Botpoint  Mine  Shapes 

Figure  2  Photograph  of  Botpoint  Long>Chord  Model 

Figure  3  Photograph  of  Botpoint  Short-Chord  Model 

Figure  4  Sketch  of  Botpoint  Mine  Shape 

Figure  5  Sketch  of  Botpoint  Long-Chord  Model 

Figure  6  Sketch  of  Botpoint  Short-Chord  Model 
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DAMPIRG  TESTS  OF  SEYERAL  PROPOSED  COEFIGURATIOIIS 

OF  PROJECT  BOTPOIITT 


IKTRODDCTIOK 


1,  Hotpolat  Is  a  boab  that  is  bslng  devslopod  by  the  Naval 
Ordnance  Laboratory  for  the  Bureau  of  Ordnance. 

»t  Mach  nimbers  0.90 

and  0.93  on  three  proposed  versions  of  the  Hotpolnt  weapon. 

Symbols 

Cjj  +  Cij.  damping  coefficient  (-  16/v  K_) 

q  CC 


d 

1 


H 

<1 

Re 

t 


maximum  diameter  (1.80  inches) 

transverse  mosent^of  Inertia  about  the  center  of 
gravity  (slugs-ft'^) 

ballistic  damping  coefficient  -  -v/16(Cj(  +Cj(.)) 

■q  a 

dynamic  pressure  (see  Table  I) 

Reynolds  number  (see  Table  I) (based  on  model  length) 
time  (seconds) 

V  velocity  (ft/sec) 

a  angle  of  attack  (degrees) 

p  air  density  (slugs/cu.  ft.) 

M  'lamping  coefficient  (-2  I  (log  a/a^)^t) 

Description  of  the  Models  and  instrumentation 

J***.;?^*^*/*”  dynuilcaUy  b.lanc.O  .bout  tho  .clod  full- 

longitudinal  axis  of  the  model  was  passed  through  the  cents-  of 
gravity  ^ad  was  attached  to  the  model  by  means  of  precislou  ball 
bearing*  of  very  low  frictional  torque.  The  models  were  thu*. his 

to  rotate  in  the  pitch  plane-  about  a  transverse  axis  which  passes 
through  the  cfrnter  of  gravity.  passes 
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4.  The  Models  tested  were  sn  intern* 1  store  shape  and  two 
external  store  shapes.  The  external  store  shapes  differed  lo 
length  of  fin  chord.  Photographs  of  the  models  are  shown  i:^ 
Figures  1,  2,  and  3  and  sketches  of  the  models  are  shown  in 
Figures  4,  5,  and  6.  All  dlBonsious  are  in  Inches. 

5.  The  external  store  body  is  similar  to  the  Navy  Low-Drag 
Bomb  in  appearance.  The  fins  on  the  external  store  are  swept- 
wing  in  planform  and  are  double  wedge  in  cross-section.  The 
test  conditions  and  model  physical  characteristics  are  given  in 
Table  1.  The  model  dimensions  given  in  Table  I  are  the  actual 
measured  dimensions.  The  41>®n8ions  shown  in  Figures  4,  5,  and 
6  are  the  scale  dimensions  from  the  full  scale  hardware. 


Data  Reduction 


6.  The  model  is  rotarod  about  the  center  of  gravity  and  the 
wind  tunnel  is  turned  on.  The  motion  of  the  model  is  photo¬ 
graphed  with  a  16  mm  movie  camera.  The  data  reduction  technique 
is  described  in  detail  in  reference  (b).  Briefly  the  data  re¬ 
duction  consists  of  two  phases:  reading  the  film  and  fitting 
an  envelope  to  the  data  obtained  from  the  film.  From  the  film 
the  angle  of  the  model  is  ob^*ined  for  each  frame  of  film  using 
a  comparator.  The  time  record  is  obtained  from  the  camera  speed 
(64  frames  per  second).  The  angular  deflection  plotted  against 
time  yields  a  damped  sine  motion.  The  envelope  of  the  motion  is 
faired.  In  true  harmonic  damping,  this  envelope  would  be  of  the 
form  a  -  _  _-/*t/2I 


a  e 
o 


Damped  harmonic  motion  requires  that  the 


restoring  moment  be  linear;  this  is  not  always  the  case.  How¬ 
ever,  by  assuming  the  harmonic  condition  for  small  Increments 
along  the  envelope,  the  damping  coefficient  0^)  can  be  obtained 
as  a  function  of  angular  deflection  by  obtaining  an  average  M 
for  an  average  angle.  The  damping  coefficient  (A^)  is  related 
to  Kg  by  the  equation. 
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RESU1.TS 


7.  The  internal  store  shape  exhibited  dynamic  stability  in  pitch 
above  angles  of  attack  of  10  degrees  but  has  none  at  angles  below 
10  degrees. 

8.  Both  of  the  external  store  models  were  stable  but  both  trimmed 
at  angles  of  attack  of  +  10  degrees.  There  was  a  large  change  in 
frequency  with  angle  of  attack  which  Indicates  a  non-linear  re¬ 
storing  moment. 

9.  The  results  are  tabulated  in  Table  II. 
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Test  Conditions  and  Model  Information 
TABLE  !♦ 


Model 

Length 

Cal. 

Center  of  Ctravity 
(calibers 
from  tail) 

Mach 

No. 

Re  X  10“® 

Unf aired 

3.59 

2.28 

0.90 

2.5 

Faired-short 

chord 

8. 15 

4.71 

0.90 

5.5 

Faired-long 

chord 

8.15 

4.71 

0.93 

5.5 

*  NOTE:  Dlsenslons  are  measured  values  and  may  vary  slightly 

from  dimensions  given  in  Figures  4,  5,  and  6  which  give 
the  design  dimensions. 
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Tabulated  Data 

TABLE  II 


Model 

Mach  No. 

a  Degrees 

Cji  -f  C|| . 

q  a 

Unfaired 

0.90 

32.7 

38.5 

25.4 

33.4 

20.7 

25.2 

17.3 

25.9 

14.8 

19.6 

Faired-Short  Chord 

0.90 

19.5 

100.0 

16.7 

104.6 

14.5 

96.7 

Falred-Lonc  Chord 

0.93 

23.7 

173.9 

19.4 

121.5 

16.8 

95.8 
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FIG.  3  HOTPOINT-SHORT'CHORD  MODEL 


CONF/DENTiAL 
NAVORO  REPORT  4464 
-  909  2  - 


CONFIDENTIAL 


roWlDlMTIAL 
KAVORD  Raport  AA64 


V 


BXTBRHAL  DlSTRIBUTIOIf 


Ordnance 

Navy  Department 
''Washington  25,  D.  C 
Attn;  Heir4-d 

astia 

Attn:  IIPDR 

Arlington  Hall  Station 
Arlington  12,  Virginia 


.  -  *1 


